In situ enzymology of DNA replication and ultraviolet-induced DNA repair synthesis in permeable human cells.
Using permeable diploid human fibroblasts, we have studied the deoxyribonucleoside triphosphate concentration dependences of ultraviolet- (UV-) induced DNA repair synthesis and semiconservative DNA replication. In both cell types (AG1518 and IMR-90) examined, the apparent Km values for dCTP, dGTP, and dTTP for DNA replication were between 1.2 and 2.9 microM. For UV-induced DNA repair synthesis, the apparent Km values were substantially lower, ranging from 0.11 to 0.44 microM for AG1518 cells and from 0.06 to 0.24 microM for IMR-90 cells. Control experiments established that these values were not significantly influenced by nucleotide degradation during the permeable cell incubations or by the presence of residual endogenous nucleotides within the permeable cells. Recent data implicate DNA polymerase delta in UV-induced repair synthesis and suggest that DNA polymerases alpha and delta are both involved in semiconservative replication. We measured Km values for dGTP and dTTP for polymerases alpha and delta, for comparison with the values for replication and repair synthesis. Km values for polymerase alpha were 2.0 microM for dGTP and 5.0 microM for dTTP. For polymerase delta, the Km values were 2.0 microM for dGTP and 3.5 microM for dTTP. The deoxyribonucleotide Km values for DNA polymerase delta are much greater than the Km values for UV-induced repair synthesis, suggesting that when polymerase delta functions in DNA repair, its characteristics are altered substantially either by association with accessory proteins or by direct posttranslational modification. In contrast, the deoxyribonucleotide binding characteristics of the DNA replication machinery differ little from those of the isolated DNA polymerases.(ABSTRACT TRUNCATED AT 250 WORDS)